This paper analyses differences in the wealth of nations by comparing PPP-based cross-country incomes from the Penn Table with those derived from prevailing exchange rates. Using the Balassa (1964 )-Samuelson (1964 productivity bias framework, we introduce the "international poverty line" and illustrate the implications for cross-county income inequality. We demonstrate that our results are not inconsistent with the previous literature when appropriately interpreted.
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Introduction
One of the most important and controversial issues in the world economy is the measurement of wealth of nations. Some such measure is needed for making consistent comparisons of incomes across countries to identify those which have been more economically successful than others, to determine eligibility for foreign aid and concessional lending, to establish contributions to international agencies, and so on. This topic is highlighted in the following quotation of The Economist (29 th May 2004, p. 13) : "How big is the world economy? That sounds likes a straightforward question. Simply to add up the size of all the world's national economies would seems to be the obvious way to answer it. But how that is done yields radically different results … [W] hich method of measurement is used also affects more important matters: the global rate of growth, the relative size of economies, and the extent of inequality between rich and the poor."
In this paper, we analyse differences in cross-country incomes arising from the Penn World Table (Summers and Heston, 1991) and those based on prevailing exchange rates.
Using the framework of the Balassa (1964 )-Samuelson (1964 productivity-bias hypothesis,
we investigate the implications of these income differences for (i) dividing up all countries in the world into two groups, the rich and the poor, and (ii) global income inequality. 1 The key to this analysis is the income elasticity of the deviation of a country's exchange rate from its conventional purchasing power parity (PPP) value. We show that our estimate of this elasticity is in broad agreement with other results reported in the literature, once these are appropriately interpreted.
Exchange Rates and Productivity
The well-known Balassa-Samuelson model gives rise to strong links between international productivity differences and exchange rates, and leads to the prediction that rich (poor) countries' currencies tend to be over (under) valued. This model is set out in Figure 1 where we have a three-country world, a rich one (R), a poor one (P) and the rest of the world.
In comparison to P, R is more technologically advanced in the production of all goods, but , to be denoted by α , to be lower in R, i.e.,
. This is illustrated in the right-hand panel of Figure 1 , where the slope of the ray from the origin OX, the relative price schedule, is α . The monetary side of the economy is summarised by the absolute price schedule AA in Figure 1 . Points on AA represent combinations of the two nominal prices, P T and P N , which yield a constant price level. To isolate the effects of differing relative price structures, both R and P share the same absolute price schedule, so that overall equilibrium is given by the points R E and P E .
As the price level is taken to be the same in R and P, application of PPP to price levels (or "aggregative PPP") leads to the conclusion that their currencies should both have the same value in terms of a third currency. That is, if S PPP is the aggregative PPP exchange rate (the domestic currency cost of a unit of foreign exchange), then according to this version of PPP,
, where P and * P are the price levels at home and abroad. Thus in the rich and poor countries,
Another version of PPP says that the exchange rate is the ratio of the price of traded goods at home to that abroad,
In the left-hand panel of Figure 1 the ray from the origin OZ has slope S and as can be seen, given the higher price of traded goods in the poor country, (
its currency is worth less on the basis of this version of PPP. That is, R P S S > . As a value of 1 D > ) 1 (< means that the currency is over (under) valued, the behaviour of D with respect to income supports the productivity-bias hypothesis.
We now analyse the relationship between D and GDP by estimating
where α and β are coefficients and ε is a disturbance term. Using the data in income can be thought of as the "international poverty line" and is indicated in Figure 2 . Table 1 shows that this poverty line lies between UK and Finland, and seems to be high compared to the mean over the 77 countries, $US7,300. One may also question the classification of the majority of countries as "poor". Some additional qualifications to the international poverty line are in order, of course. First, poverty is defined in an unconventional way, viz., on the basis of the relationship between the PPP exchange rate and the prevailing rate. This can be described as a "revealed preference" approach which uses the productivity-bias hypothesis as a maintained hypothesis.
A further qualification to the international poverty line is that as * Ỹ is defined as the ratio of two parameters and it is well known that when least-squares estimates are used to evaluate such ratios, there can be econometric problems due to certain moments not existing.
Under normality of the disturbance term, the ratio of two least-squares estimates is not normally distributed and does not have finite moments (Bewley and Fiebig, 1990, Zellner, 1978) . To overcome these problems, we use the nonparametric version of Efron's (1979) bootstrap simulation procedure. With 1,000 trials, we obtain the mean value of This indicates that when incomes are converted into US dollars using prevailing exchange rates S, poor countries' incomes tend to be underestimated, and rich countries' incomes tend to be overestimated. Accordingly, the "world" inequality of income is overstated by using S. This can also be seen from the last row in the right panel of Table 1 which gives the standard deviation of the logarithms of income. The PWT gives a standard deviation of 116 percent, while the conventional method produces 171 percent.
To further analyse inequality, we combine equations (1) and (2) Table 1; and (ii) 47
, which is not too different to the estimated value of β + 1 , viz., 1.42. This illustrates a type of "magnification effect" of using prevailing exchange rates to convert incomes into a common currency --using prevailing exchange rates has the effect of magnifying the cross-country inequality of income by about 50 percent.
To provide some further insight into the magnification effect, the right-hand side of is the source of the magnification effect.
Comparison with Previous Studies
In the above discussion of the international poverty line and income inequality, the value of the elasticity β in equation (2) is of key importance. In this section we show that our estimate of β of .42 is not inconsistent with prior studies.
Equation (2) gives the relationship between the exchange-rate discrepancy D and the PWT GDP, Ỹ . Combining equations (2) and (3) 
, which is not too different from our estimate of .30.
Let us choose units such that prices in the rest of the world are all unity and suppose that (i) the aggregative PPP exchange rate is proportional to a weighted geometric mean of P T and P N ,
, where 1 η is a positive constant and γ is the weight assigned to traded goods; and (ii) the prevailing exchange rate is proportional to P T :
η is another positive constant. The discrepancy is then
. Combining equations (5) and (6) and ignoring the country subscripts and disturbance term, we have
where δ is a constant. Clements and Semudram (1983) examine the cross-country relationship between the price of haircuts and GDP per capita. The price in domesticcurrency terms is H P , which is then converted to US dollars using the prevailing exchange rate, to yield S / P H . As haircuts are highly labour intensive, they themselves can be considered to be a nontraded good par excellent, so that S / P H can be interpreted as the relative price of nontraded goods But if we interpret γ as the share of traded goods in the overall economy, this terms falls as income rises and/or the overall size of the economy grows. Thus for more affluent and larger countries, we would not expect λ to be substantially above .3. This bound on the value of λ is not too different from the Clements and Semudram's estimate of this elasticity of .26.
Finally, Heston et al. (1994) regress the logarithm of the ratio of (adjusted) tradable to non-tradable goods prices on GDP per capita. They estimate that the elasticity of N T P / P with respect to Y for the years 1970, 1975, 1980, 1985 ranges from -.16 to -.28 . This elasticity is just the negative of the elasticity in equation (7). The estimated range in Heston et al. is not inconsistent with our findings.
Concluding Comments
It is well known that the currencies of rich countries trend to be overvalued on a conventional PPP basis, and vice versa for poor countries. We used this relationship to introduce the "international poverty line", the value of income which divides all countries in the world into two groups, the rich and the poor, on the basis of the divergence of their exchange rates from PPP. We then explored the implications for the measurement of global income inequality, and showed that using prevailing exchange rates has the effect of magnifying cross-country inequality by about 50 percent. Finally, we showed that our results are not inconsistent with those reported in the previous literature when appropriately interpreted.
